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(57) ABSTRACT

An apparatus for preventing a malfunction of a peripheral
device in a portable terminal with multiple processors
includes a battery, a peripheral device electrically connected
to a switch through a I/O pins, a first processor in which a
control port for the peripheral device is electrically connected
to the switch through the GPIO method, and which controls
driving of the peripheral device through generation of a nor-
mal high signal, a second processor electrically connected to
the switch through the GPIO method, and the switch driven
by the battery, configured to operate such that the control port
of'the first processor is grounded when it is determined that an
unintended high signal is generated from the second proces-
sor before the portable terminal is completely booted.

12 Claims, 4 Drawing Sheets
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1
APPARATUS AND METHOD FOR
PREVENTING MALFUNCTION

CROSS-REFERENCE TO RELATED
APPLICATION(S) AND CLAIM OF PRIORITY

The present application is related to and claims the priority
under 35 U.S.C. §119(a) to Korean Application Serial No.
10-2012-0090298, which was filed in the Korean Intellectual
Property Office on Aug. 17, 2012, the entire content of which
is hereby incorporated by reference.

TECHNICAL FIELD

The present disclosure relates generally to a portable ter-
minal, and more particularly, to an apparatus and a method for
preventing a malfunction in a portable terminal.

BACKGROUND

Portable terminals are being developed in various forms
such as Smart Phones, and Tablet PCs, and providing a variety
of functions for users, thereby becoming more common in
use.

As the portable terminals provide various functions as
mentioned above, peripheral devices included in the portable
terminals are gradually increasing in number.

For example, a flash LED along with a camera is included
in the portable terminals, and a vibration motor is also
included in the portable terminal due to addition of a vibration
mode.

Such a peripheral device as described above may be con-
trolled through General Purpose I/O pins (GPIO). The periph-
eral devices electrically connected to the GPIO are activated
by rising edges or high signals, and deactivated by falling
edges or low signals.

Meanwhile, various types of processor (for example,
Application Processor, or Central Processing Unit) are
employed in the portable terminals according to types of
portable terminal.

However, when a battery is inserted into the portable ter-
minal, or a power-on button is input to the portable terminal,
the above-mentioned peripheral devices may malfunction
due to combinations of specific processors.

For example, when the battery is inserted into the portable
terminal, or a power-on button is input to the portable termi-
nal in a power-off state, unspecified high signals are gener-
ated in the processors, and the peripheral devices connected
to the processors through GPIO ports are unintentionally
driven by the generated high signals.

The reason of such a malfunction as described above is
because processors are not capable of normally controlling,
the peripheral devices of the portable terminal, when the
battery is inserted into the portable terminal, or before the
portable terminal is completely booted after the input of the
power-on button.

Accordingly, it is necessary to solve the problem where the
peripheral device malfunctions irrespective of the control of
the processor before the portable terminal is completely
booted.

SUMMARY

To address the above-discussed deficiencies of the prior art,
itis a primary object to provide an apparatus and a method for
preventing a malfunction of a peripheral device due to battery
insertion or a power-on button input.
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In accordance with an aspect of the present disclosure, an
apparatus for preventing a malfunction of a peripheral device
in a portable terminal with multiple processors is provided.
The apparatus includes a battery, a peripheral device electri-
cally connected to a switch through a I/O pins, a first proces-
sor whose a control port for the peripheral device electrically
connected to the switch through 1/O, configured to control
operation of the peripheral device through generation of a
normal high signal, a second processor electrically connected
to the switch through the GPIO method, and the switch driven
by the battery configured to operate such that the control port
of the first processor is electrically connected to the periph-
eral device when it is determined that an unintended high
signal is generated from the second processor before the
portable terminal is completely booted.

In accordance with another aspect of the present disclo-
sure, a method for preventing a malfunction of a peripheral
device in a portable terminal is provided. The method
includes determining whether or not the portable terminal is
completely booted by using a switch which is electrically
connected to a control port of a first processor for the periph-
eral device, and a second device through a 1/O pin, and
switching the switch such that the control port of the first
processor is electrically connected to the peripheral device,
when an unintended high signal occurs from the second pro-
cessor before the portable terminal is completely booted.

According to embodiments of the present disclosure, when
the battery is inserted into the portable terminal, or the power
is applied to the portable terminal, the peripheral device can
be prevented from malfunctioning in the state where control
of the AP is impossible, whereby stability of the portable
terminal can be improved, and a quality of experience can be
enhanced.

Before undertaking the DETAILED DESCRIPTION OF
THE DISCLOSURE below, it may be advantageous to set
forth definitions of certain words and phrases used through-
out this patent document: the terms “include” and “com-
prise,” as well as derivatives thereof, mean inclusion without
limitation; the term “or,” is inclusive, meaning and/or; the
phrases “associated with” and “associated therewith,” as well
as derivatives thereof, may mean to include, be included
within, interconnect with, contain, be contained within, con-
nect to or with, couple to or with, be communicable with,
cooperate with, interleave, juxtapose, be proximate to, be
bound to or with, have, have a property of, or the like; and the
term “controller” means any device, system or part thereof
that controls at least one operation, such a device may be
implemented in hardware, firmware or software, or some
combination of at least two of the same. It should be noted that
the functionality associated with any particular controller
may be centralized or distributed, whether locally or
remotely. Definitions for certain words and phrases are pro-
vided throughout this patent document, those of ordinary skill
in the art should understand that in many, if not most
instances, such definitions apply to prior, as well as future
uses of such defined words and phrases.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present disclo-
sure and its advantages, reference is now made to the follow-
ing description taken in conjunction with the accompanying
drawings, in which like reference numerals represent like
parts:

FIG. 1A is a schematic block diagram showing a portable
terminal according to the related art;
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FIG. 1B illustrates a graph of signal versus time depicting
progress of generation of high signals in processor 1 of a
portable terminal according to the related art;

FIG. 2 is a flowchart showing a process of preventing a
malfunction of a portable terminal according to an embodi-
ment of the present disclosure;

FIG. 3 illustrates a graph of signal versus time depicting
progress of generation of high signals in processor 1 and
processor 2 of a portable terminal according to an embodi-
ment of the present disclosure;

FIG. 4A is a schematic block diagram showing a portable
terminal for preventing a malfunction according to an
embodiment of the present disclosure; and

FIG. 4B is a schematic circuit diagram showing a portable
terminal for preventing a malfunction according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

FIGS. 1 through 4B, discussed below, and the various
embodiments used to describe the principles of the present
disclosure in this patent document are by way of illustration
only and should not be construed in any way to limit the scope
of'the disclosure. Those skilled in the art will understand that
the principles of the present disclosure may be implemented
in any suitably arranged electric device.

FIG. 1A is a schematic block diagram showing a portable
terminal according to the related art, and FIG. 1B is a graph of
signal versus time depicting progress of generation of high
signals in processor 1 of a portable terminal according to the
related art. The portable terminal according to the related art
will be described with reference to FIGS. 1A and 1B.

Processor 1 10 shown in FIG. 1A controls a peripheral
device 20 through two ports of a GPIO port Pla and a GPIO
port P1b. Processor 1 10 applies high signals to the peripheral
device 20 through the ports P1a and P1b to control the periph-
eral device 20 to be driven, and applies low signals to the
peripheral device 20 through the ports P1a and P1b to control
the peripheral device 20 to be stopped.

However, when a battery is inserted into the portable ter-
minal, or a power-on button is input to the portable terminal in
a power off state (for example, at a time point of zero shown
in FIG. 1B), abnormal high signals are applied to the GPIO
port Pla and the GPIO port P1b irrespective of control of the
processor 1 10 at a time point of t shown in FIG. 1B. The
peripheral device 20 starts to be driven in response to the
abnormal high signals. For example, in a case where the
peripheral device 20 corresponds to a flash LED of a camera,
when the battery is inserted into the portable terminal, the
flash LED of the camera is unintentionally turned on.

When the peripheral device malfunctions (for example, the
peripheral device operates) according to the battery insertion
or the power-on button input as described above, users should
manually stop the peripheral device in the malfunction state
after the portable terminal is completely booted.

FIG. 2 is a flowchart showing a process of preventing a
malfunction of a portable terminal according to an embodi-
ment of the present disclosure, and FIG. 3 is a graph of signal
versus time depicting progress of generation of high signals in
processor 1 and processor 2 of a portable terminal according
to an embodiment of the present disclosure. FIG. 4A is a
schematic block diagram showing a portable terminal for
preventing a malfunction according to an embodiment of the
present disclosure, and FIG. 4B is a schematic circuit diagram
showing a portable terminal for preventing a malfunction
according to an embodiment of the present disclosure. Here-
inafter, embodiments of the present disclosure for preventing
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4

amalfunction of a portable terminal will be described in detail
with reference to FIGS. 2 to 4B.

In steps S201 to S203, a determination is made as to
whether or not a portable terminal is completely booted, and
when it is determined that the portable terminal is not com-
pletely booted, a determination is made as to whether or not a
high signal is applied from processor 2 420. And then, when
it is determined that the high signal is applied from processor
2420, aswitch 430 is switched such that control ports Plaand
P1b of processor 1 410 are electrically connected to the
peripheral device 440.

First, referring to FIG. 4A, a portable terminal according to
an embodiment of the present disclosure includes a plurality
of processors of processor 1 (a first processor) 410 and pro-
cessor 2 (a second processor) 420, a switch 430, and a periph-
eral device 440. In the embodiment of the present disclosure,
it is assumed that processor 1 410, processor 2 420, the switch
430, and the peripheral device 440 are electrically connected
to each other through General Purpose I/O pins (GPIO)
method instead of an 12C method.

In the embodiment of the present disclosure, processor 1
410 represents an Application Processor (AP) or a Central
Processing Unit (CPU), which is configured to control an
overall operation of the portable terminal. For example, pro-
cessor 1 410 of the embodiment of the present disclosure can
correspond to, for example, MSM8960 or MSM8260.

Moreover, processor 1 410 according to the embodiment of
the present disclosure applies a high signal or a low signal to
the peripheral device 440 through a control port (a control
pin) Pla or a control port (a control pin) P1b to control
operation of the peripheral device 440.

In the embodiment of the present disclosure, processor 2
420 represents a Power Management IC (PMIC), for
example, a PM8921. Accordingly, the portable terminal
according to the embodiment of the present disclosure can be
formed of a processor combination of, for example,
MSM8960 and PM 8921, or a processor combination of, for
example, MSM8260 and PM8921.

The peripheral device 440 corresponds to a peripheral
device of the portable terminal which is driven or stopped in
response to high signals or low signals applied from the
control ports Pla and P1b of processor 1 410, and can be a
flash LED included in a camera module (not shown), or a
vibration motor used for informing of transmission/reception
of communication.

Meanwhile, when a battery (not shown) is inserted into the
portable terminal, or a power-on key of the portable terminal
is pressed in a power-off state, unintended high signals are
applied from the control ports Pla and P1b of processor 1 410
to the peripheral device 440 due to power noise, as a result, the
peripheral device 440 operates.

Since the portable terminal is not in a booted state when the
separated battery is inserted into the portable terminal,
although processor 1 410 is in a non-operating state, the high
signals can be unintentionally applied to the peripheral device
440 through the control ports Pla and P1b.

Alternatively, in a case that the power-on button is pressed
in the power-off state with the battery inserted and the por-
table terminal starts to boot, processor 1 410 is not capable of
normally controlling operation of the peripheral device 440
before the portable terminal 440 is completely booted, but
high signals can be unintentionally applied to the peripheral
device 440 through the control ports Pla and P1b.

Atthis time, there is a high probability of a problem, where
the high signals are unintentionally applied to the peripheral
device 440 through the control ports Pla and P1b when the
battery is inserted into the portable terminal or the power-on
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button is pressed, when processor 1, for example, AP and
processor 2, for example, PMIC are combined with each other
such that the terminal operates.

The present disclosure proposes the switch 430 shown in
FIGS. 4A and 4B in order to solve the above-mentioned
problems based on such an observed result as described
above. That is, on the basis of the observed result where the
unintended high signals are generated in two processors with
atime difference, the switch 430 according to an embodiment
of the present disclosure solves the problem where the unin-
tended high signals are applied from the control ports P1la and
P1b to the peripheral device 440 so that the peripheral device
440 unintentionally operates in the portable terminal operat-
ing through a combination of the AP and the PMIC.

To this end, in the embodiment of the present disclosure,
the switch 430 switches on/off an output path of the control
ports Pla and P1b of processor 1 410 in response to a signal
applied from processor 2 420 before the portable terminal is
completely booted.

Referring to FIG. 3, it is observed that when the battery is
inserted into the portable terminal operating through the com-
bination of two processors (for example, the AP and the
PMIC), or the power-on button is input to the portable termi-
nal in the power off state, an unintended high signal is gen-
erated from a port P2 of processor 2 420 shown in FIG. 4A at
a time point of t1, and after a while, unintended high signals
are generated from the control ports P1a and P1b of processor
1 410 at a time point of t3.

Moreover, the high signal is generated from the port P2
only for a considerably short period of time, and is not gen-
erated any longer at time point t2 within a very short time
interval from the time point t1 (it can be construed that a low
signal is generated.)

Accordingly, in the embodiment of the present disclosure,
the switch 430 prevents the peripheral device 440 from mal-
functioning due to generation of high signals as those at time
points t1, t2, and 3.

Referring back to FIG. 2, in steps S201 to S203, when the
battery (not shown) is inserted into the portable terminal, or
the power-on button is input to the portable terminal, the
switch 430 according to the embodiment of the present dis-
closure is driven through an electric power (for example,
Vbat) applied from the battery (not shown). Thereafter, the
switch 430 requests a signal as to whether or not the portable
terminal is completely booted from processor 1 410, and
when not receiving the signal from processor 1 410, deter-
mines that the portable terminal is not completely booted.

Here, when the battery is inserted into the portable termi-
nal, processor 1 410 is not in an operation state and fails to
respond to the signal request of the switch 430, and while the
portable terminal is being booted, although being in an opera-
tion state, processor 1 410 fails to transmit the signal as to
whether or not the portable terminal is completely booted to
the switch 430, because the portable terminal is not com-
pletely booted.

In the state where it is determined that the portable terminal
is not completely booted, when it is determined that a high
signal as that at time point t1 shown in FIG. 3 has been applied
from the control port P2 of processor 2 420 to the switch 430,
the switch 430 operates such that the control ports Pla and
P1b of processor 1 410 for the peripheral device 440 are
electrically connected to the peripheral device 440 as indi-
cated by reference numeral 450 of FIG. 4A. Referring to FIG.
4B, when it is determined that the high signal is applied from
the control port P2 to the switch 430, the switch 430 is
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6

switched such that the control ports Pla and P1b are electri-
cally connected to the peripheral device 440 as indicated by
the reference numeral 450.

Referring to FIG. 3, even if the high signal is generated in
the control port P2 of processor 2 420 at time point t1, high
signals are not generated in the control ports Pla and P1b of
processor 1 410 before time point t3, with time point t2 being
interposed between time points t1 and t3, when a low signal is
generated in the control port P2. This implies that even if the
control ports Pla and P1b of processor 1 410 are electrically
connected to the peripheral device 440 as indicated by the
reference numeral 450 of FIGS. 4A and 4B, the peripheral
device 440 does not malfunction (the high signal is not
applied to the peripheral device).

Accordingly, when the high signal occurs in the control
port P2 before the portable terminal is completely booted, the
switch 430 according to the embodiment of the present dis-
closure switches on an internal circuit such that the control
ports Pla and P1b of processor 1 410 are electrically con-
nected to the peripheral device 440.

In steps S204 and S205, a determination is made as to
whether or not a low signal is applied from processor 2 420,
and when it is determined that the low signal is applied from
processor 2 420, the switch 430 is switched such that the
control ports Pla and P1b of processor 1 410 for the periph-
eral device 440 are electrically connected to the ground.

The high signal, generated in the control port P2 of proces-
sor 2 420 when the battery (not shown) is inserted into the
portable terminal or the power-on button is input to the por-
table terminal in the power off state, is maintained for a short
period of time as shown in FIG. 3. For example, the high
signal starts to be generated at time point t1, and then the low
signal is generated (the high signal has disappeared) at time
point t2.

When it is determined that a low signal as that at time point
12 is generated (an unintended high signal is not generated) in
the control port P2, the switch 430 according to the embodi-
ment of the present disclosure is switched such that the con-
trol ports Pla and P1b of processor 1 410 for the peripheral
device 440 are electrically connected to the ground as indi-
cated by reference numeral 460 of FIGS. 4A and 4B.

As shown in FIG. 3, this is because the unintended high
signals occurs in the control ports Pla and P1b of processor 1
410 at time point t3, when a predetermined period of time
passes after the low signal is generated (the unintended high
signal is not generated) in the control port P2 at time point 2.

Even if the high signals are generated in the control ports
Pla and P1b of processor 1 410 at time point t3 due to the
battery insertion or the power-on button input, the generated
high signals are not transmitted to the peripheral device 440
due to switching to the ground, whereby the peripheral device
440 can be prevented from malfunctioning.

Meanwhile, although devices which can be included in the
portable terminal according to the embodiment of the present
disclosure, are not shown in FIGS. 4A and 4B, it will be
obvious to those skilled in the art to which the present disclo-
sure pertains that the devices which are not shown in FIGS.
4 A and 4B can be included in the portable terminal according
to the embodiment of the present disclosure.

For example, devices such as a wireless transmitter/re-
ceiver for providing communication functions, a key input
unit for performing a key input, a memory which is formed of
aprogram memory and a data memory and in which programs
for controlling general operations of the portable terminal are
stored, and a display unit which outputs various pieces of
display information generated in the portable terminal and
includes a touch screen, can be included in the portable ter-
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minal according to the embodiment of the present disclosure.
Here, the key input unit can include the power-on button
described in the embodiment of the present disclosure.

Furthermore, the portable terminal according to the
embodiment of the present disclosure can correspond to a
mobile electronic device which can be readily carried, and a
feature phone according to the related art and devices driven
through a mobile OS such as Bada, Tizen, Window series (for
example, windows 8), i0S, and Android can be illustrated as
a portable terminal.

According to the embodiments of the present disclosure,
the peripheral device can be prevented from malfunctioning
in a state where control of the AP is impossible when the
battery is inserted into the portable terminal, or the power is
applied to the portable terminal, whereby stability of the
portable terminal can be improved, and a quality of experi-
ence can be enhanced.

Although the present disclosure has been described with an
exemplary embodiment, various changes and modifications
may be suggested to one skilled in the art. It is intended that
the present disclosure encompass such changes and modifi-
cations as fall within the scope of the appended claims.

What is claimed is:

1. A portable terminal comprising:

a first processor comprising a first control port configured
to control a peripheral device provided in the portable
terminal, the first control port electrically coupled to a
switch;

a second processor comprising a second control port con-
figured to sequentially transmit a first signal and a sec-
ond signal that is different from the first signal, the
second control port electrically coupled to the switch;
and

the switch configured to switch the first control port of the
first processor to a ground in response to receiving the
first signal from the second control port of the second
processor and receiving the second signal from the sec-
ond control port of the second processor within a prede-
termined time from the reception of the first signal prior
to the portable terminal completing a booting operation.

2. The portable terminal of claim 1, wherein, if receiving

the first signal from the second control port of the second
processor, the switch is configured to switch the first control
port of the first processor to the peripheral device.
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3. The portable terminal of claim 1, wherein the first signal
is a high signal and the second signal is a low signal.

4. The portable terminal of claim 1, wherein the switch is
configured to receive the first signal from the first control port
of the first processor after receiving the second signal from
the second control port of the second processor.

5. The portable terminal of claim 1, wherein, if a battery is
inserted into the portable terminal or if a power-on button is
input to the portable terminal in a power-off state of the
portable terminal, the switch is configured to receive the first
signal and the second signal from the second control port of
the second processor.

6. The portable terminal of claim 1, wherein the first pro-
cessor is an Application Processor (AP) and the second pro-
cessor is a Power Management Integrated Circuit (PMIC).

7. A method for preventing a malfunction of a peripheral
device in a portable terminal, the method comprising:

determining whether or not the portable terminal is com-

pletely booted; and

operating a switch to switch a first control port of a first

processor to a ground in response to receiving a first
signal from a second control port of a second processor
and receiving a second signal from the second control
port of the second processor within a predetermined
time from the reception of the first signal prior to the
portable terminal completing a booting operation.

8. The method of claim 7, further comprising:

if receiving the first signal from the second control port of

the second processor, switching the first control port of
the first processor to the peripheral device.

9. The method of claim 7, wherein the first signal is a high
signal and the second signal is a low signal.

10. The method of claim 7, wherein the switch receives the
first signal from the first control port of the first processor
after receiving the second signal from the second control port
of'the second processor.

11. The method of claim 7, wherein, if a battery is inserted
into the portable terminal or if a power-on button is input to
the portable terminal in a power-off state of the portable
terminal, the switch receives the first signal and the second
signal from the second control port of the second processor.

12. The method of claim 7, wherein the first processor is an
Application Processor (AP) and the second processor is a
Power Management Integrated Circuit (PMIC).
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